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Abstract 
This paper provides a preliminary assessment on how CCS-Ready technology can contribute to reduce 
CO2 emissions from new fossil fuels coal fired power plants and to describe what is its current status in the 
region of Western Macedonia in Northwestern Greece. The development of the new Unit V of Ptolemais plant 
is discussed in order to decide if the investment costs of retrofitting at some later point in time depend on the 
initial design phase of the coal fired power plant and can be reduced by a CCS-Ready installation. Another 
critical item is whether it is preferable to install CCS Ready technology right away or to wait when the full 
privatization of the Greek Public Power Corporation will  proceed. This study analyses the Greek prospects to 
store significant quantities of CO2 emissions from the local coal fired power plants in the Prinos depleted 
offshore oil-field deep saline aquifers 
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1. Introduction 
Coal is an important source of energy for the world, particularly for electricity generation. When we 
burn fossil fuels, particularly lignite we add CO2 to the atmosphere, however a quarter of carbon winds up in 
the oceans.  The stabilization effort of the carbon dioxide emissions, will be one of the most important 
priorities for the energy sector in the coming period. The International Energy Agency (IEA) most recent in 
the World Energy Outlook prognosticates a 15–36 % increase in Europe’s electricity needs by 2030. New 
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thermal power plant capacity in the order of some 400 GW gigawatts will be required across the EU. The IEA 
forecasts that by 2030, approximately 60 % of the power generated in the EU will come from – mostly 
imported – fossil fuels. Today’s import share of about 50 percent will climb to roughly 70 percent by 2030. 
These facts raise questions about how to secure energy supplies and use domestic sources more efficiently. A 
vital priority for the EU and the Kyoto participating countries is to promote, a low-carbon energy policy as a 
response to the global warming problem. As the effects of climate change become more evident, cutting 
carbon emissions has to become a focal point for all types of initiatives (IEA, 2013). 
An effective way to confront Green House Gas (GHGs) emissions is the CCS technology. This is 
essential for the near decarbonisation of fossil fuel based power generation, including coal and gas, if the 
scale of mitigation required over the medium- to long-term is to be achieved. IEA estimates that CO2 capture 
from power generation will represent about 55% of the global deployment of CCS between 2015 and 2050. 
Indeed, the IEA suggests the power sector should rapidly adopt CCS technology over the next three decades 
and that nearly all fossil fuel-based power plants must use CCS by 2040. 
 Greek fossil fuel related CO2 emissions account for about 50% of total national emissions. They 
have risen by slightly more than 25% over the past decade and currently are responsible for about 0.4% of the 
world’s total fossil fuel-based CO2 emissions (ranking 37th in the world and 10th in the European Union). 
The CO2 emissions increase from the energy sector was 47.4% in 2010 and is expected to reach 65.2% in 
2020 compared to 1990 base line levels. Such a development makes extremely difficult to meet the country’s 
Kyoto Protocol obligations, 25% increase compared to 1990 emissions (ZEP, 2007). The main contributor to 
anthropogenic CO2 emissions is the combustion of fossil fuels, and coal alone accounts for some 70% of 
Europe's CO2 emissions from power generation.  
Low carbon energy policy today is recommended for  a given entity  to address issues of low carbon 
energy development including energy production, distribution and consumption. The attributes of low carbon 
energy policy may include legislation, international treaties, technological innovation and diffusion, 
guidelines for energy conservation, taxation and other public policy techniques. A low-carbon energy policy 
is a policy that has a minimal output of greenhouse gas (GHG) emissions in the biosphere, but specifically 
refers to the greenhouse gas carbon dioxide. GHG emissions due to anthropogenic activity are increasingly 
either causing climate change (global warming) or making climate change worse (Ang, 2006). 
At present, taking into consideration the International agreements, it is important for governments 
and industry to encourage coordinated research and strive to develop and demonstrate clean coal and CCS-
Ready technologies towards a low carbon economy. 
2.  CCS Ready technology 
Carbon capture and storage (CCS) as seen in Fig. 1 reduces the obligation of purchasing CO2 permits 
for coal-fired power plants at the expense of lower net efficiency and additional Capturing, Transporting and 
Storing (CTS) costs. For newly built power plants the question arises whether it is preferable to install CCS 
right away or to wait for higher CO2 prices. The investment costs of retrofitting at some later point in time 
depend on the initial design of the power plant and can be reduced by a “capture-ready” installation (IEA 
GHG, 2007). Carbon Capture and Storage (CCS) is a technology that can capture up to 90% of the carbon 
dioxide (CO2) emissions produced from the use of fossil fuels in electricity generation and industrial 
processes, preventing the CO2 from entering in the atmosphere. 
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Fig. 1.Carbon Storage options for CO2.Source: IPCC, 2005 
 
According to the following Institutions, Global CCS Institute, International Energy Agency (IEA) 
and Carbon Sequestration leadership forum, a Carbon Capture and Storage Ready (CCS-R) facility, is a large 
scale industrial or power source of CO2 which could and is intended to be retrofitted with Carbon Capture and 
Storage (CCS) technology when the necessary regulatory and economic drivers are in place.  The aim of 
building new facilities or modifying existing facilities to be CCS-Ready is to reduce the risk of carbon 
emission lock-in or of being unable to fully utilize the facilities in the future without CCS (stranded assets). 
CCS-Ready is not a CO2 mitigation option, but a way to facilitate CO2 mitigation in the future. CCS-Ready 
ceases to be applicable in jurisdictions where the necessary drivers are already in place, or once they come in 
place.  
The essential requirements represent the minimum criteria that should be met before a facility can be 
considered CCS-Ready, and these are: (ICF 2010). 
a) Carry out a siteϋspecific study in sufficient engineering detail to ensure the facility is technically 
capable of being fully retrofitted for CO2 capture, using one or more choices of technology which are 
proven or whose performance can be reliably estimated as being suitable. 
b) Demonstrate that retrofitted capture equipment can be connected to the existing equipment effectively 
and without an excessive outage period and that there will be sufficient space available to construct 
and safely operate additional capture and compression facilities. 
c) Identify realistic pipeline or other routes to storage of CO2. 
d) Identify one or more potential storage areas which have been appropriately assessed and found likely 
to be suitable for safe geological storage of projected full lifetime volumes and rates of captured CO2. 
e) Identify other known factors, including any additional water requirements that could prevent 
installation and operation of CO2 capture, transport and storage, and identify credible ways in which 
they could be overcome. 
f) Estimate the likely costs of retrofitting capture, transport and storage. 
g) Engage in appropriate public engagement and consideration of health, safety and environmental issues  
3. European CCS-Ready legislation  
The CCS Ready legislation is very limited to date and includes the European Union Directive 
2009/31/EC on geological storage of CO2 (E.P., 2009) and the guidance of United Kingdom’s Department of 
Energy and Climate Change, Carbon Capture Readiness, CCR: guidance note for section 36 electricity act 
1989 consent applications (UK Guidance 2009).  
The EU Directive 2009/31/EC focuses primarily on geological storage of CO2 while also providing some 
guidance on Capture Ready plants. The first 28 Articles in the Directive focus on geological storage, and 
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article 33 amends a previous directive 2001/80/EC on requirements for large combustion plants suggesting 
that large plants are ready for CCS. The new provision requires that operators of all combustion plants with a 
rated electrical output of 300 MW or more, licensed after the effective date of the EU Directive, must assess 
whether the following conditions are met:  
i) Suitable CO2 storage sites are available  
ii) Transport facilities are technically and economically feasible and  
iii) Retrofit for CO2 capture is technically and economically feasible.  
If the conditions are met, the competent authority shall ensure that suitable space on the installation site is set 
aside for the equipment necessary to capture and compress CO2. Note that although the EU Directive does not 
use the phrase “CCS Ready” the provisions are consistent with the CCS-Ready concept (ICF, 2010).  
 
4. The innovative CCS-Ready technology in fossil fuel energy plants 
 
The United Nations, International Panel on Climate Change (IPCC) estimates that about 69% of all CO2 
emissions and 60% of all greenhouse gas emissions derive from stationary energy sources (IPPC, 2007). The 
IEA expects that energy sector CO2 emissions will almost double between 2007 and 2050 with nearly all of 
this increase to occur in non OECD countries (IEA, 2010). This increase  occurs at a time when large amounts 
of existing plants, in developed countries  reach the end of their commercial life and require replacement.  
New low-carbon energy policy measures can be implemented to prompt the design and construction of 
CCS projects. One of the ways that countries can prepare to transfer to a sustainable development path while 
maintaining reliable energy supply is to implement CCS-Ready requirements for new build fossil fuel energy 
generation plants. 
Regarding CO2 storage potential in the country, Greece appears to have high prospects for CO2 storage, 
although it is one of the most unexplored countries of the Mediterranean region. The 17 Mt CO2 of Prinos 
depleted offshore oil-field and the calculated 2.2 Gt CO2 storage potential of deep saline aquifers are confined 
results of down to around 3,000 m exploration. Further research activities are crucial in order to identify the 
total storage potential and availability in the country (ZEP 2007). The Prinos saline formation distance is 190 
Km and has a storage capacity of 1350 Mt CO2 and the overall storage cost is 2.1 €/tCO2 (Koukouzas et al., 
2011). 
 
4.1 Capture Ready technology 
 
Today there are three capture technology routes: post-combustion, oxy-fuel combustion and pre-
combustion. The definition of a “Capture Ready” plant focuses on identifying an appropriate location for the 
plant, developing a power plant design that is technically capable of retrofit, allowing sufficient space for 
capture facilities, potentially pre-investing in some capture-related equipment, and ensuring that any potential 
roadblocks (conflicting land use, environmental and other permits, public awareness, and identification of 
service providers) are recognized and addressed. The key reason for including these elements in the definition 
is to allow policy makers, industry, and other stakeholders to avoid barriers that may prevent an economic 
transition to CCS retrofits within a reasonable timeframe. Not every jurisdiction will have the same level of 
emphasis on each of these elements, but all of these issues are important considerations for an international 
definition of a Capture Ready plant (ICF, 2010). 
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According to IEA Greenhouse Gas R&D Programme (IEA GHG, 2007) a CO2 capture-ready power plant  
can include CO2 capture when the necessary regulatory or economic drivers are in place. The aim of building 
plants that are capture-ready is to avoid the risk of “stranded assets” or “carbon lock-in”. 
 
1) “Carbon lock-in” occurs when plants continue to emit CO2 as CCS is not feasible due to technical or 
economic constraints.  
2) “A Stranded asset” refers to a plant which is shut down before the end of its planned operational 
lifetime, as it is uneconomic to retrofit CCS.  
3) “Technology lock-in” occurs when a developer designs a facility for a particular capture technology 
which then proves to be either uneconomical or not technically viable at the time of retrofit. 
 
The specific components for a Capture Ready plant include: a) plant site selection, b) technology selection, c) 
design for capture facilities, d) space allowance, and e) equipment pre-investment. Site selection for a Capture 
Ready plant is critical, as an appropriate location can make transportation and storage of the captured CO2 
technically feasible without compromising other commercial requirements of the plant (e.g., access to fuel, 
water supply). Selecting at least one technology for a capture Ready plant and conducting studies to assess 
whether the capture facilities can be constructed at the time of the retrofit is necessary for a smooth transition 
to CCS retrofit in the future. A Capture Ready plant design could be different from a business-as-usual plant, 
due to the additional facilities and equipment needed for retrofitting power or industrial plants. Allowing 
sufficient space for future capture facilities will ensure that a retrofit to CCS is indeed feasible. Lastly, 
potential pre-investment of equipment may be useful, as it may result in reduced lead time for retrofitting and 
increase the likelihood of eventual CCS retrofit by reducing money-forward costs (ICF, 2010) 
 
4.2 Transport and Storage Ready  
For a Transport Ready plant, the key components are: a) transport method selection, b) transport corridor 
selection, and c) design for transport facilities. 
The components of a Storage Ready plant are: storage site selection; verification of injectivity, 
capacity and integrity of a storage site; and design of storage sites. Identifying a potential storage sites is 
critical, as the choice of a storage site will affect both the location of the CCS Ready plant as well as the 
options for transportation corridors. Verifying injectivity, capacity, and integrity of a storage site is necessary 
to ensure that required amounts of CO2 can indeed be safely stored for the long term. Developing initial 
designs for injection facilities includes an assessment of plans for monitoring and verification of the storage 
site. This would reduce the technical and cost uncertainties and ensure that storage facilities are realistic and 
feasible. 
5. The Ptolemais V new coal-fired power plant project in Greece 
The coal basin area of Western Macedonia in Greece is the major domestic energy resource of 
modern Greece producing today 45% of the total electrical power production of the country. Actually in 2014 
there are five main active coal mines (covering an area of 160 Km²) and five electricity power plants located 
in the wide area (Tab. 1). In 2013, the total coal mining production in the area amounted to 55 million tons, 
resulting in a total power production of 4.395 MW.  
The operation of Public Power Corporations (PPC’s) inside the coal mining centre of Western 
Macedonia in Greece and the existing coal-fired power plants ensures the most important part of energy needs 
and constitutes an important level of economic growth in this critical period of the country due to the jobs 
creation. Despite this, agriculture still employs an important part of the region’s population and also still plays 
an important role in the local economy. The above coal mining activity inevitably causes several problems for 
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the natural environment and for the everyday life of the population. The mixture, transportation and the 
elimination of productive surface soils due to the mining activity have as a result the deterioration of the 
environmental quality and the landscape aesthetics and cause a great disturbance to native flora and fauna. 
Additionally, it creates an unavoidable need for the resettlement of the communities around the coal mining 
area with great loss of the land value but also with a considerable opportunity for creating new communities 
with sustainable spatial design. Until now three communities were resettled and two more are in the process 
of resettlement. The reduction of available agricultural land resulted in the reduction in productivity of the 
land and the reduction in income from agriculture. Mining activities also led to the diversification of the 
hydrologic status of the area, the lowering of the aquifer and the deterioration of the environmental quality of 
the usable surface and underground water resources. Moreover, mining activities cause an increase in sound 
and dust pollution because of the growing heavy traffic loads on local roads. Furthermore, the disposal of 
dangerous industrial solid and liquid wastes and the increase of the high concentrations to soil and water 
create a great concern of the local population health. 
 
Tab. 1. Coal Power plants, Installed Capacity, CO2emissions  and end of life cycle in W. Macedonia, Greece 
 Power Plant MW Emissions t(CO2/year) end of life cycle 
1 AgiosDimitrios, I  
AgiosDimitrios, II  
AgiosDimitrios, III 
AgiosDimitrios, IV  
AgiosDimitrios, V 
300 
300 
310 
310 
375 
 2029 
2029 
2030 
2030 
after 2030 
 Subtotal Ag. Dimitrios 1595 13,629,229 - 
2 Ptolemais I 
Ptolemais II 
Ptolemais III 
Ptolemais IV 
70 
125 
125 
300 
 2013 
2013 
2015 
2015 
 Subtotal Ptolemais 620 3,487,897 - 
3 Kardia I 
Kardia II 
Kardia III 
Kardia IV 
300 
300 
325 
325 
 2016 -2019 opt-out 
2016 -2019 opt-out 
2016 -2019 opt-out 
2016 -2019 opt-out 
 Subtotal Kardia 1250 9,815,429 - 
4 Amyntaio I 
Amyntaio II 
300 
300 
 2016 -2019 opt-out 
2016 -2019 opt-out 
 Subtotal Amyntaio 600 5,124,545 - 
5 MelitiFlorina 330 1,995,721 after 2050 
 Total 4.395 34,052,821 - 
 
Greece boasts lignite resources of 4.9 billion tonnes, of which 3.1 billion tonnes are economically 
workable (Fig. 2). The most important deposits are located in the north of the country, at Ptolemais-Amynteon 
and Florina (1.5 billion tonnes), at Drama (900 million tonnes) and at Elassona (170 million tonnes), as well 
as in the south at Megalopolis (225 million tonnes). There is also a large peat deposit of about 4 billion cubic 
metres at Philippi in the northern part of Greece (Eastern Macedonia). Only 30% of the total reserves have 
been extracted to date. Allowing for future developments in energy consumption patterns, existing reserves 
will be sufficient for at least 40 years. Greece boasts lignite resources of 4.9 billion tonnes, of which 3.1 
billion tonnes are economically workable. The most important deposits are located in the north of the country, 
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at Ptolemais-Amynteon and Florina (1.5 billion tonnes), at Drama (900 million tonnes) and at Elassona (170 
million tonnes), as well as in the south at Megalopolis (225 million tonnes). There is also a large peat deposit 
of about 4 billion cubic metres at Philippi in the northern part of Greece (Eastern Macedonia). Only 30% of 
the total reserves have been extracted to date. Allowing for future developments in energy consumption 
patterns, existing reserves will be sufficient for at least 40 years.  www.euracoal.be 
 
 
Fig. 2.Location of the main exploitable lignite reserves in Greece (Kavouridis, 2008) 
 
 The quality of Greek lignite can be characterised as follows: the lowest calorific values are in the 
areas of Megalopolis and Drama (3,770 to 5,020 kJ/kg) and Ptolemais-Amynteon (5,230 to 6,280 kJ/kg). In 
Florina and Elassona the calorific value lies between 7,540 and 9,630 kJ/kg. The ash content ranges from 
15.1% (Ptolemais) to 19.0% (Elassona) and the water content from 41.0% (Elassona) to 57.9% (Megalopolis). 
The sulphur content is generally low (Kavouridis, 2008).  
In the coal basin area of Western Macedonia the Greek PPC has under projection the new coal-fired 
power plant of Ptolemais V (Unit 5) designed to be 660 MW and to provide 140 MWth of thermal energy. 
Construction cost in bid prices is estimated 1,394.634,137 billion Euros. Under the current regulations the 
new power plant must be constructed on CCS Ready technology and prepared to have all the necessary 
premises and essential equipment and effective CO2 capture and storage in underground airtight deposits. 
Technological options and the orientation of the Greek PPC rather suggest that this is difficult to achieve in 
the near future, despite the fact that there are strong technological solutions. The projected new power plant of 
Ptolemais V is not designed to incorporate the latest technology improvements of pre-drying lignite applied 
by RWE operating units of Neurath Germany (BoA 2 &BoA3 ) of 1.100 MW for each Unit. 
The newest technological evolution for brown coal utilization is the drying of the high moisture 
brown coal with a low temperature energy source. The most advanced technology for such drying is the WTA 
technology developed by RWE, WTA standing for “Wirbelschicht-Trocknungmitinterner Abwärmenutzung” 
or (fluidised bed drying with internal heat recovery). WTA technology for the drying of high moisture brown 
coals is very close to commercialization. Alstom Company believes it will be in a position to offer WTA 
technology in new brown coal fuelled plants after about 2013, but it may be available as a retrofit option 
before that. 
Raw brown coal has water content in excess of 50%. Therefore in current conventional brown coal 
boiler technology, a significant part of the combustion energy has to be spent in evaporating this moisture, 
sapping the steam cycle of efficiency and rendering it less efficient than boilers using drier fuel sources. By 
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pre-drying with atmospheric, fine grain, fluidised bed technology the latent heat of evaporation can be 
recovered and used to continue the evaporation process in lieu of combustion energy thus boosting the overall 
efficiency of the power cycle. 
 
6. Pre-drying coal an intermediate step towards CO2 mitigation in Greece 
 
The pre-drying process in Greek boilers firing lignite with a high water and ash content will play an 
important role.  Coal pre-drying is an intermediate step towards improving the efficiency of both existing and 
new power plants, using high-moisture coals. In general the efficiency of a unit using coal drops by about 4% 
points and 9% points when coal moisture content increases from  10% to 40% and 60% respectively. Apart 
from efficiency reduction, high moisture increases coal handling feed rate, demands more auxiliary power for 
coalϋ handling systems and pulverisers and leads to higher plant operating and maintenance costs. 
Unfortunately, drying high-moisture coals increases the risk of spontaneous combustion (due to their high 
oxygen content, they are usually more reactive than hard coals). Thus, in most power plants using high-
moisture coals, drying has to be carried out immediately prior to combustion, i.e. in and around the mill, by 
recirculating some of the flue gases from the upper part of the boiler. This requires a boiler substantially 
larger to cope with the water vapor; the higher the moisture content, the larger the boiler. To handle the 
additional volume of water vapor, the fan power requirement would be higher, which results in higher 
auxiliary power requirements and reduced efficiency. If highϋmoisture coal could be pre-dried, the boiler 
size could be smaller; and if low grade or waste heat could be used for drying, the boiler efficiency could be 
higher as well (IEA 2011; GCCI, 2012) 
The increase of dry coal in the total thermal input, reduces CO2 emissions and improves the plant 
efficiency (Agraniotis et al., 2010). The Greek PPC planning of new Ptolemais Unit V does not include pre-
drying technology. Following an International competition Terna S.A. was selected as the Construction 
Company and Hitachi Power Europe GmbH as the subcontractor.  The funding scheme and the economic data 
according to GPPC are based on the weighted average cost of production that is 0, 06987 €/kWh as seen in 
Tab 2. 
Tab. 2.Funding scheme of the Ptolemais V conventional project without pre-drying technology 
 Investment framework for  
PtolemaisV Unit 
Initial cost without the EIB 
participation 
average 
interest rate 
1 European Investment Bank , EIB 250 - - 
2 KfW-Hermes 620 740 5% 
3 Equity Capitals of GPPC 530 660 - 
 Total cost in million 1.400 1.400  
 
The European Investment Bank (EIB) in 2013 adopted a new set of screening and assessment criteria for 
lending EU energy projects. The criteria set out in the “EIB and Energy: Delivering Growth, Security and 
Sustainability” include a world first for any public bank an Emissions Performance Standard (EPS). In the 
first instance the EPS will be set at 550gCO2/kWh (Tab. 3). This will rule out any further lending to regular 
coal and lignite power plants (although it will for time-being allow the financing of the most advanced coal 
technology if it includes biomass co-firing/heat capture. The standard – which is benchmarked to the emission 
reductions required by the ETS Directive (2009/29/EC) will be applied to both new and refurbished plants . 
The above EPS criteria do not allow the participation of EIB in the funding scheme. 
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Tab.3.  Environmental characteristics of Ptolemais V Unit 660 MWelec + 140 MWthermal 
 variable Characteristics of 
Ptolemais V 
Estimated 
Emmisions  kg/MWh 
 
Emissions 
Performance 
Standard by EIB 
1 CO2 1.05 tn/MWh 1.05 tn/MWh 550gCO2/kWh 
2 NOx İ 200 mg/Nm3 0.04 kg/MWh - 
3 PM İ 10 mg/Nm3 0.57 kg/MWh - 
4 SO2 İ 150 mg/Nm3 0.70 kg/MWh - 
 
6.1 The respective BoA 2&3 project (Braunkohlenkraftwerk mit optimierter Anlagentechnik)  
 
The so called BoA 2&3 project “Braunkohlenkraftwerk mit optimierter Anlagentechnik” BoA in 
German abbreviation or coal-fired power station with optimised plant engineering, is the most modern of its 
kind in the world. The pilot power plants in Grevenbroich-Neurath, consisting of two units, backs innovative 
power plant engineering. Optimisation of all process steps in power generation ensures higher efficiency, 
lower emissions and greater flexibility. The use of new high quality steel types enables higher pressures and 
temperatures to be achieved, and the big blade wheels of the turbines are made from titanium for the first 
time. In this way, the efficiency in the power plant rises by more than 30% compared with the legacy systems 
that are being shut down in favour of BoA 2& 3. The result is that much more electricity is produced from 
each ton of coal CO2 emissions are down 30%. That is all of six million tons per annum – with power 
generated unchanged. A real contribution to climate protection. More flexibility thanks to smart technology. 
Components like optical fibres and digital instrumentation and control systems ensure a particularly fast 
response time for the power plant. In 15 minutes, each BoA 2&3 unit can increase or decrease its output by 
more than 500 MW. This helps offset fluctuations in the feed-in of renewable energy (Fig. 3). 
An important contribution to Germany's energy U-turn. With its units F and G, the lignite-fired power 
station with optimised plant engineering (BoA 2&3) is part of RWE's Neurath power-plant location. RWE 
invested 2.6bn €in the project. A good one half of the construction costs remained with companies in North 
Rhine-Westphalia. RWE made a point of awarding contracts in the region. 
 
Fig. 3. The dry lignite fired power plant with WTA pre-drying (EU Project SLO4/EN/01) 
 
The Neurath Power Station serves mainly as a base load power station. It consists of seven units 
(3x300 MW, 2x600 MW and 2x1100 MW nominally). Five older units were built between 1972 and 1976, 
and have a gross generation capacity of 2.200 MW. During 2012 two new 1.100 MW coal-fired units, F and 
G, also known as BoA 2&3 were added. BoA stands for “Braunkohlekraftwerk mit optimierter 
Anlagentechnik” (Lignite power station with optimized systems technology). The new units have an 
643 Konstantinos I. Vatalis et al. /  Procedia Economics and Finance  14 ( 2014 )  634 – 643 
efficiency of 43% and the capability to adjust quickly to changes in energy demand. Its engineering was 
carried out by Alstom, which was also the supplier of the steam turbines. The consortium that supplied steam 
generators was led by Babcock-Hitachi Europe. GEA Group built the cooling towers. Construction costs were 
2.6 billion€. 
 
Conclusions 
The adoption of CCS-Ready technology in the new coal-fired power plant decreases the commitment 
purchasing CO2 permits for coal-fired power plants at the expense of lower net efficiency and additional 
capturing, transporting and storing (CTS) costs. Although CCS is a key component of modern technologies in 
major energy consuming countries, CCS-Ready has not yet been widely deployed on a commercial scale. 
CCS technology presents technical, economic, regulatory, and policy barriers to its deployment. The 
implementation of capture-ready coal-fired power plants in Greece “Ptolemais Unit 5” should be constructed 
during the initial phase in order to reduce the cost of retrofitting CO2 capture at a later date. The investment 
costs of retrofitting at some later point in time depend on the initial design of the power plant and can be 
reduced by a “capture-ready” initial installation. The latter incurs higher initial costs, as compared to 
conventional coal-fired power plants, but offers the benefit to switch to CCS at lower costs when the uncertain 
prices develop in a favorable direction. The reduction of CO2 emissions on a massive scale and the CCS 
Ready technology will also provide greater energy security by making the burning of Greece’s coal reserves 
more environmentally acceptable and reducing its dependency on imported natural gas. Finally  the social and 
economic consequences of delayed  policy decisions in relation with the adopted International constraints of 
the country should be taken into consideration seriously. 
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